It has been proven by Rosu and Cornejo 1), 2) that for some nonlinear second order ODE's it is a very simple task to find one particular solution once the nonlinear equation is factorized with the use of two first order differential operators. Here, it is shown that it is a very simple task to obtain a one-parameter class of solutions if the proposed factorization has a particular form, which happily turns out to be the case in many problems of physical interest. The method consists in using the Riccati equation to find the one-parameter solutions of the problem, and it is exemplified by a few explicitly solved problems.
§1. Introduction
One of the most difficult problems in mathematical physics is to obtain solutions of nonlinear second order ordinary differential equations (ODE's); in some cases, even finding one particular solution turns out to be a very difficult task.
3), 4) However, it has been proven that, in some cases, finding one particular solution turns out to be a very easy task. In the case of polynomial non-linearities, Rosu and Cornejo (RC), working with a factorization procedure stemming from a work of Berkovich, 5) have found that, if the second order nonlinear differential equation can be factorized into two first order differential operators, then it is easy to find a first particular solution for the problem. 1), 2) They considered a nonlinear equation of the typeü
where the dots represent derivatives with respect to the independent variable τ , which is usually the traveling coordinate of a reaction-diffusion equation.
1) The method they proposed was to factorize this equation in the following form
) which implies the following conditions on the functions φ i (u) 
Of course, obtaining one solution of a nonlinear second order ODE does not guarantee that one may find more general solutions. However, what RC found was that in many cases (some of which wil be described below) the function φ 1 (u) turned out to be a linear function of the dependent variable u. Hence, Eq.(1 . 5) turns out to be a Riccati equation for this variable, which is very fortunate, since we already know how to find the general solution for this equation once a particular solution is known.
The appearance of the Riccati equation in linear second order differential equations is very common. In particular, it was very successfully exploited by Mielnik to find potentials which are isospectral to the simple harmonic oscillator potential, 6) and it is a cornerstone for all SUSY developments. 7) However, it hasn't been used to solve nonlinear second order differential equations at least in the way we present here. Thus, if φ 1 is of the form φ 1 (u) = c 1 u + c 2 , Eq.(1 . 5) transforms into the Riccati equatioṅ
and if a particular solution u 1 of this equation is known, then the general solution can be found as 6) u λ = u 1 + e
where
and
2) is in turn a one-parameter solution of the nonlinear equation. The parameter λ should be chosen to prevent this solution from possessing singularities.
6) §3. Examples of physical interest
In this section we find the explicit form of the one-parameter solution for some nonlinear equations of physical interest.
Modified Emden equation
Consider in first place the modified Emden equation discussed by Chandrasekar et al 8) u + α uu + β u 3 = 0 . 
Hence, by using Eq.(2 . 2) one can find that the one-parameter solution to Eq.(3 . 1) is
In this case it is instructive to notice that when |λ| runs from zero to infinity, the parametric solution goes from the trivial solution u = 0 to the particular solution u = u 1 , as can be seen in Fig.1 . 
Generalized Lienard equation
Consider now the generalized Lienard equation
, RC found that using
the particular solution would be 2)
Now, using Eq.(2 . 2), we can see that the one-parameter solution in this case is
Convective Fisher equation
In the case of the convective Fisher equation
RC found that, for ν = µ/2 + µ −1 , φ 1 = −µ(1 − u) and φ 2 = −1/u. Hence, a particular solution for this equation will be 2)
The one-parameter solution can be readily obtained in the form
Other cases of physical interest
The examples we have provided here are not the only possible cases that can be solved 
